The Lurcher mutation reveals Ca(2+) permeability and PKC modification of the GluRdelta channels.
The physiological function of the GluRdelta subfamily which is one of the glutamate receptor (GluR) channel subunits has not yet been clarified, because no GluR channel activity has been detected in heterologous expression systems. The Lurcher mutation, a point mutation of the GluRdelta2 subunit, converts it into a constitutively active and cation-permeating channel. We introduced this mutation into GluRdelta1 and GluRdelta2, AMPA-selective, and NMDA-selective GluR channel subunits, and characterized their channel properties. It was shown that the Lurcher mutation alters the gating properties of AMPA- and NMDA-selective GluR channels, but not their cation permeabilities nor metabolic modulations. These findings support the idea that the Lurcher mutant homomeric GluRdelta1 channels are permeable to Ca(2+) as do the mutant GluRdelta2 channels, reflecting their original channel properties. We also found that cation permeability of the mutant GluRdelta1 channels was decreased by TPA, a protein kinase C activator. It indicates the possibility that phosphorylation by PKC activation may inhibit channel with wild-type GluRdelta1 subunit.